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(57) Assembly is such that the door 
outer panel 28 is only fitted to the door . 
as a last stage in manufacture, and 
before such mounting the internal door 
components are fastened onto the door 
inner panel 14 from the "outside" of the 
door. The outer panel 28 is then simply 
a skin, and can be made from a plastics 
material. The outer panel is the only 
part which really needs to be coloured 
to match the vehicle body, and the rest 
of the door assembly can then be 
painted a standard colour, to facilitate 
overall vehicle assembly. As a result of 
this possibility, vehicles and doors for 
the vehicle can be assembled 
separately, only being brought together 
towards the end of overall vehicle 
assembly. 
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SPECIFICATION 

Motor vehicle door assembly 

5 This invention relates to a method of assembling a 
motor vehicle door, and to a door assembly itself. 
The invention also extends to a method of assem- 
bling motor vehicles on an assembly line. 
Conventionally, vehicle doors are constructed 

10 from two main components, an inner panel and an 
outer panel. The outer panel forms the door 
"skin". The outer and inner panels are secured to- 
gether around their peripheries so as to define, in 
an upper region above the waist line, a window 

15 frame and, below the waist line a door body. In the 
door body region, the inner and outer panels are 
spaced apart and form an internal cavity. between 
them. This cavity is used to contain window wind- 
ing mechanisms and door locking mechanisms. 

20 These mechanisms are put into place in the cavity 
through openings formed in this Inner panel. The 
various openings in the panel, which are often 
quite large and are irregularly shaped, are covered 
by a trim panel which forms the final internal sur- 

25 face of the door. 

Manipulating the various internal components of 
the door into place in the cavity is quite difficult 
and time consuming. It is also practically impossi- 
ble to have this work dohe by robots. Because'of 

30 the presence of the cavities, it is necessary to place 
a water barrier, usually a plastic sheet, between 
the metal of the inner panel and the trim panel. 

The door to vehicle assembly is usually carried 
out by attaching the unpainted doors to the un- 

35 painted body shell then painting the complete 
body and then passing the completed body down 
the assembly line with the doors wide open so that 
the assembly line workers have access to the body 
Interior. The doors are susceptible to damage in 

40 this condition; the extra width of the body shell re- 
sulting from the open doors requires extra space 
on the production line, and the assembly workers 
waste time In having to walk around the doors to 
do thieir work. 

45 According to the present invention, there is pro- 
vided a method of assembling a vehicle door, 
comprising the steps of providing a door frame 
which includes an inner panel, mounting door in- 
ternal components on the inner panel from outside 

50 the door, and fitting a door outer skin to the frame 
to enclose a cavity with the inner panel, in which 
cavity the internal components are located. 

This assembly of a door from outside, with the 
assembly being carried out before the door skin is 

55 fitted, makes the assembly very much easier be- 
cause it is no longer necessary to manipulate com- 
ponents within an already closed cavity. Assembly 
can easily be done by robots. Furthermore the only 
holes needed in the door inner panel are those 

60 through which shafts or fastenings' will project. The 
panel can therefore be stronger than was previ- 
ously the case and a separate water barrier to pre- 
vent water penetrating insipJe the vehiclis is no 
longer required. In addition, since the exposed face 

65 of the inner panel will be substantially continuous. 


this face can itself serve as an armature for sup- 
porting the necessary internal trim and thus the in- 
ternal trim does not need to be formed as a rigid 
panel, but can be flexible material which can be di- 
70 rectly applied to the metal of the inner panel. 

The door outer skin can be a plastics moulding 
which can be bolted to the door frame in assem- 
bly. The skin may incorporate strengthening bars 
- as required by various legislations, to. increase the 
75 strength of the door against side impacts. 

The formation of the outer skin as a moulded 
part makes it possible to incorporate in It features 
which previously had to be formed separately. For 
example, a cylindrical socket which will accommo- 
80 date the rotatable door lock cylinder can be inte- 
grally moulded with the door skin, as can a pivot 
mounting support for the exterior door handle. 
There is aliso a possibility of integrally moulding a 
' housing for a door-mounted rear view mirror as 
85 part of the outer panel. 

The door frame may comprise a peripheral 
member extending substantially around the whole 
Qf the edge of the door and an inner panel mem- 
ber fastened to the peripheral member. 
90 The invention also provides a door assembly 
comprising a door frame including a window 
frame and an inner panel, the door inner panel 
being substantially continuous over its whole sur- 
' face area and a door outer skin fitted to the door 
95 frame and separate from the. window. frame. 

The invention further provides a method of as- 
sembling a motor vehicle, wherein the vehicle 
body is painted without any doors attached, the 
vehicle assembly, and the door assembly are com- 
100 pleted on separate lines, and the. doors are 

mounted to the vehicle at a late stage in assembly. 

If the door assembly proceedes as set forth 
above, the doorframe with the inner panel and the 
window frame may be painted a standard colour 
105 for all vehicles, and the door outer skin can then 
be painted to match the vehicle body colour. The 
standard colour used for the door frame is prefera- 
' biy gloss black. In the finished vehicle the only part 
of this frame which will be exposed is the window 
110 frame, and a gloss black paint here enhances the 
"fully-glazed" appearance of the car since a casual 
glance may find it difficult to see where the glass 
ends andJthe metal begins. Thus the vehicle will 
appear to have a very large glass area, which is a 
115 feature that vehicle stylists are keen to achieve. 

The invention will now be further described, by 
way of example, with reference to the accompany- 
ing drawings, in which; 
Figure 1 is a schematic exploded view of a door 
120 according to the invention, omitting the inner 
panel; 

Figure 2 is an exploded view of a portion of a 
door in arcordance with the invention; 
Figure 3 is a section through a door in accord- 
125 ..ance with the invention, in. the region of a hinge 
for the door; 
Figure 4 is a section through the door of Figure 1 
• taken on the lines IV-IV; : 

Figure 5 is a section through the door of Figure 1 
130 on the line V-V, together with the adjacent A-pillar 


2 


GB 2 149 726 A 


2 


of a car; and 

Figure 6 is a detail sectional vievy taken on the 
line VI-VI from Figure 1. 
The door shown in Figure 1 has a frame 10 
5 made up of an intermediate outer panel, or periph- 
eral frame, 12 and an inner panel 14. In Figure 1, 
only the intermediate outer of these two panels is 
shown. Both panels are however visible in Figures 
2 to 5. The intermediate outer panel 12 extends 
10 around the periphery of the door. The inner panel 
14 also extends around the periphery of the door 
but in addition extends across the inside of the 
door below the waist line. The intermediate outer 
panel 12 and inner panel 14 are spot welded to- 
15 gether, and together form a box-section support 
around the window frame as can be seen particu- 
larly in Figures 4 and 5. 

In a preferred embodiment this door frame 10, 
made up from the intermediate outer 12 and the 
20 inner panel 14, is painted gloss black for all cars on 
a production line, irrespective of the final paint col-, 
our to be applied to any particular car. 

As can be seen from Figures 4 and 5, a glass run 
chahriff^1gj*s fitted to a flange formed on the door 
25 frarpdi.' as shown in Fig- 
urei 4 -and 5 allows the movable window glass 27 
to be iaractically flush with the outer surface of the 
door, as is desirable for aerodynamic reasons. The 
glass' run channel 16 can have a flexible sealing 
30 tongue 18 which serves the two functions of keep- 
ing the windovv glass 27 pressed against the out- 
side of the channel'ie, and providing a seal 
between the glass and door frame. 
Figures 4 and 5 also show an-R-shaped sealing 
35 strip 19 which is fitted to another flange 21. formed 
by the intermediate outer panel 12 and the inner 
panel 14. In the drawings this seal is shown with- 
out the compression which will actually take place 
when the door is shut against the vehicle body. 
40 Adjacent parts-bf the vehicle body are indicated in 
dotted lines and it will be clear that when the door 
is shut, the sealing strip 19 will be compressed 
against these adjacent parts. These adjacent parts 
are the roof 20 with a gutter 22, and the A-pillar 24 
45 with the windscreen 26. 

The intermediate outer panel 12 forms the exte- 
rior of the door above the waist line and surrounds 
' the window opening. 

To assemble the door, the intermediate outer 
50 panel 12 and the inner panel 14 are first secured 
together by spot welding around their.periphery. 
The next "stage in door assembly is to mount the 
internal door components such as window winding 
mechanisms, door latches, window glass and so 
55 forth to the door frame. This is done from the out- 
side of the door and is very easy to do because 
there is as yet no outer skin fitted to the door 
frame. The only holes that need to be provided in 
the inner panel are those for accommodating fas- 
60 tenings, by means of which the internal compo-. 
nents will be attached to the inner panel.. It is not 
necessary to provide access openings to allow the 
internal component to be positioned by hand into 
the internal space of the door, and as a result, this 
65 assembly can be done by robot. 


Once all the internal components have been cor- 
rectly mounted, the outer skin panel 28 is fitted to 
the assembly. Figure 2 shows how this mounting 
is accomplished. The outer panel 28 can conveni- 

70 ently be a plastics moulding which has already 
been painted to match the colour of the vehicle on 
which it will be mounted. The outer panel is then 
secured to the door assembly by means of the 
bolts 30 which pass through apertures 32 in the 

75 frame 10. 

A plastics outer panel has several advantages 
over a metal panel. The plastics panel is resilient 
and is thus not permanently damaged by a minor 
impact. The plastic panel is also lighter. The inven- 

80 tion is not however restricted to the use of a plas- 
tic panel as the outer panel 28, and it is within the 
scope of the invention to use a metal panel 28. 

Where required, a beam 34 which is designed to 
resist side intrusion as required by some leglsla- 

85 tions, may be integrated with the outer panel 28 
and secured to the door frame 10 with the outer 
panel. 

A further advantage of a plastics outer panel 28 
is that such a panel can be formed by moulding 

90 which gives the possibility ofjntroducing intricate 
shapes which could not be manufactured by a 
metal pressing technique. Figure 1 shows a hous- 
ing 36 for a door-mounted exterior rear view mir- 
ror which can be produced in a particularly stream- 
95 lined shape. Furthermore, the door lock and latch 
.mountings can be integrated with the outer panel. 
Figure 6 shows how a cylindrical socket 38 which 
wiir receive a cylinder lock 40 can be moulded iq 
one piece with the outer panel itself. The socket 38 

100 can have the necessary internal formations such as 
a longitudinal groove 42 for receiving the tumblers 
of the cylinder, when the cylinder is locked. When 
the cylinder is unlocked; the tumblers are of course 
retracted into the cylinder (this is when the correct 

105 key 44 is inserted in the cylinder), and the cylinder 
can be rotated. Similarly^ supports for a hinge pin 
of a door latch can be moulded into the reverse 
side of the outer panel 28. 
Assembly of the door as described results in an 

110 inner panel which, once all the internal compo- 
nents are fitted, has no apertures in it. This has 
two major advantages. Firstly, there is no need to 
make provision for an additional moisture barrier 
to pw-event moisture entering the interior of the ve- 

115 hide through openings in the panel. Convention- 
ally, such a barrier is provided by sandwiching a 
sheet of plastics film between a trim panel and the 
metal of the inner panel. Secondly, because the in- 
ner panel is continuous, it can itself act as a sup- 

120 port or armature for trim to be applied to the door. 
Trim is conventionally applied to hide the surface 
of the inner panel from view. Since conventional 
inner pao'^ls have large apertures in them, it is 
necessary to mount the trinn on an armature^ and 

1 25 then* to secure the armature and the trim to the 
door. In the invention, the trim can be a flush 
moulded sheet 48 directly secured to the door 
without an armature. 
The door assembly described can be assembled 

130 off the vehicle body. It is proposed that doors and 
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vehicle bodies be assembled separately, on sepa- 
rate production lines, with the doors only being at- 
tached to the vehicle at a late stage in vehicle 
assembly. In such an assembly process, the vehicle 

5 body shells would be painted without any doors 
attached. The door assemblies would be painted 
without the outer panel 28 attached, and all the 
door assemblies, whatever the colour of the vehi- 
cle to which they will eventually be attached, 

10 would be painted gloss black. The vehicle body as- 
sembly would proceed as normal, but would be fa- 
cilitated by the absence of the doors which would 
also make it possible to allow less space for the 
assembly line since there would be no laterally 

15 projecting doors to allow for. The door assembly 
line could be parallel to the vehicle body assembly 
line; The door would only be allocated.to a particu- 
far vehicle body at the end pf both assembly lines, 
at the stage when the outer panel 28 would have 

20 to be mounted onto the door assembly, the hinge 
50 can have a flange 51 which can be bolted onto 

the vehicle body. 
The outer skin panel 28 has stiffening ribs 52, as 

necessary. 
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CLAIMS 


1 A door assembly for a motor vehicle, the as- 
sembly comprising a door frame, including an In- 
30 ner panel and a window frame, and a door outer . 
panel mounted to the door frame and extending, 
below the door waist line only. 

2. An assembly as claimed in Claim 1, wherein 
the outer panel includes a stiffening beam to resist 

35 side intrusion. 

3. An assembly as claimed in Claim 1 or Claim 
2, wherein the outer panel is of plastics. 

4. An assembly as claimed in Claim 3, wherein 
door components, other than the outer panel itself, 

40 are moulded integrally with the outer panel. 

5. An assembly as claimed in Claim 4, wherein 
a housing for an external rear-view mirror Is 
moulded integrally with the outer panel. 

6. As assembly as claimed in Claim 4 or Claim 
45 5, wherein a cylinder lock housing is moulded inte- 
grally with the outer panel. 

7. An assembly as claimed in Claim 4, 5 or 6, 
wherein pivot supports for a door latch handle are 
moulded integrally with the outer panel. 

50 8. An assembly as claimed in any preceding 
claim, wherein the outer panel is bolted to the 

door frame. 

9. An assembly as claimed in any preceding 
claim, wherein the inner panel has holes therein 

55 for fasteners which secure door internal compo- 
nents to the inner panel, and for operative parts of 
the door internal components which in use extend 
to the vehicle interior, and no other holes. 

10. An assembly as claimed In Claim 9, includ- 
60 ing soft internal door trim material mounted dir 

rectly on the inner panel. . 

11. A method of assembling a motor vehicle 
door, comprising the steps of providing a door 
frame which has an Inner door panel, but no outer 

65 door panel, mounting door internal components on 


the inner panel from the side which in the finished 
door will be hidden by an outer panel, and there- 
after mounting an outer door panel to the frame. 

12. A method as claimed in Claim 11, wherein 
70 the outer panel does not extend above the waist 

line. 

13. A method as claimed in Claim 11 or Claim 
12, wherein the door is assembled off the vehicle. 

14. A method as claimed in ainy one of Claims 
75 11 to 13, wherein the door frame is painted gloss 

black before assembly. 

15. A method as claimed in any one of Claims 
1 1 to 14, wherein the door frame is made up from 
an intermediate outer component and an inner 

80 panel. 

16. A method as claimed in any one of Claims 
11 to 15, wherein soft trim material is applied di- 
rectly to the inner panel. 

17. A method of assembling a motor vehicle, 
85 wherein the vehicle body is painted and assembled 

without its doors attached, the doors are assem- 
bled separately, and the assembled doors are sub- 
sequently mounted oh the assembled body. 

18. A method as claimed in Claim 17, wherein 
90 the doors are assembled by the method of any one 

of Clainns 11 to 16. 

19. A door assembly substantially as herein de- 
scribed, with reference to the accompanying draw- 
ings. 

95 20. A method pf assembling a motor vehicle 
door, substantially as herein described with refer- 
ence to the accompanying drawings. 
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